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FUI Overview

FOS User Interface (FUI) Subsystem provides user interface services for
all FOS Subsystems

FOS

— P&s
- cmd mgmt
— cmd
» Accept/route user requests — tlm
* View telemetry, events, analysis results rs mgmt
« Access to reports, docs, on-line help analysis
« Command procedure generation data mgmt
« Command execution control
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FUI Overview (cont.)

Input to design:

Survey of Operators

Quick-Analysis, Spreadsheet display

Operator for a Day

Commanding insight

Review of Control
Center User Interfaces

Structured flexibility (rooms)

Prototype Feedback

Different update rates for different pages,
Playback & real-time concurrently

Instrument Team
Technical Exchanges

Read only version of cmd window at the IST

Loral User Interface
Heritage

Graphical Event Analysis, Command Parser
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FUI Design Drivers

Platform Independence
 Don’t lock ourselves into any one vendor
COTS Independence
 Use COTS where appropriate
 Don’t lock architecture into one vendor’s product
Standards Based
« MOTIF compliant
Extensible/Flexible
* Able to grow and change as technology advances
» Allow for user customization where appropriate
Clear Mental Models
» Ease of use, intuitive traversal techniques
« Consistency & clarity
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FUI Context Diagram
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Management
Subsystem FOS
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IPICC Reports
Events
SCF IPICC Cmd Directives FOS Data
Status Management
PI/TL Analysis Requests
FOS Report: On-Line Help
FOS Reports Events Technical Documentation
DB Updates Request Status Formats Quick-Look Products
Requests P DataE \ZggUCtS DB Updates
Messages
Displays Formats
EOC Procedur Procedures
DMS Requests Event History

Operator \ Qpetator Actions Ground Scripts
Messages A \IV A )
¥Displays N Database Informati
Events
Requests Archive Reports

> FOS =
) > User Interface
Config Data Az
Re';g)usrce —  Fvents A Cmd Directives
. . . 1\
Management <§Conf|g Directives, A — Fos
Events Command
CMS Requests P&S Requests
Preplanned Command Procedures
. Events
Limit Changes Display Data
N Replay Control
FOS Validation Status
Command Events
Management Tim Values
Events FOS
Planning &
V Scheduling
FOS
Telemetry
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FUI Context Diagram

Four Primary Classes of External Entities
e Users - PI/TL and EOC Operators
» External ECS Facilities - IP ICC and SCF
e ECS Segment - CSMS
 FOS Subsystems

Three Key Scenarios
* Monitor Telemetry
o Off-Line Analysis
» Execution of a Ground Script
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Monitor Telemetry Context

Scenario
P&S
Subsystem
A
2. request 3. timeline
1. request timeline data
P&S timeline

Y 6. requests

4. timeline telemetry

display FUI > . bTLMt
Subsystem ubsysiem

5. request tim 7. tlm values

displays provided

EOC Operator

or PI/TL User 8. tim displays
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Off-Line Analysis Context
Scenario

1. initiate off-line request
wiest 2. request
Analysis
4. status Subsystem
6. analysis results
displayed 5. analysis
products

EOC Operator
or PI/TL User
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Execution of a Ground Script
Context Scenario

Data Management
Subsystem

1. requests A
ground script 2. request| |3.return

ground ground script
script

C(.)nfig display 8. cmd directives
~—

7. ground config data
47

Command
Subsystem

Subsystem

9. cmd status

10. cmd status
EOC

Operator
5. request ground| |6. sends ground

config data Y | config data
Resource Management
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FUI Object Model
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EARTH OBSERVING SYSTEM

FUI
{abg{tpact}
References=——
= =
FUIGUI tivated B FOSGroundScript FOSProcedure
Y
- X_Motif - BiasTime - ArgList
- Cvstate - Name
- TVState
- NumLines + Import() —
- LineStatus +  Export()
- CurrentLine +  Validate()
- State
- DASId {shared - FUI,FMN,FDM}
GroundDirectiveList —_
= @ntinua
+  Suspend()
FUIRoom + <S33|\C/Til'(7)19() Tground script executing
+ Setval er S/C at any given tim
- N_ame ) - + Getval() Rer=rt Y giveltimg
- TileState:enum{tiled, default, userModified}=default +  Start()
+ KillQ)
N Crea_le() + Resume()
+  Modify() A
+ ExecuteDirective()
+ Delete()
+  AllowCmd()
+ Open()
+ CancelCmd()
+ Close()
+ Tile) + SendCmd()
+ DisableDirective()
+ EnableDirective() Receives Command:
+  Jump()
Managed By + Gol
+ InsertDirective()
= {shared - FUI,FMN,FDM}
FUIRoomController Receives Ground Script
2= =]
i - RoomList
FUIReport Displayed In. FUlWindow - WindowList Receives TIm Values
- Header - Xpos - CurrentRoom
- Footer - Ypos Sends Commands/
- TextBody - Height Receives Cmd Status
Name - Width
- Name
+  Print() - State = = = =
+ Displa - - - -
+ Buil%()y() +Init() s " FUIHelpWin FUI_FCD I-F FULLFTM I-F FUI_IPICC I-F ' FUI_FDM I-F
+  Format() + MoveResize() N - CmdDirective - ReplayControl - IPICCReport - ArchiveReport
+ Manage() - Ci - LimitChanges - IPICCCmdDirective - Databaselnformation
+  Unmanage() o - Event - TimValues - FOSReport - DBUpdate
+ Update() £OTS - Event - Event - EventHistory
+  Quit() + Send( - Event
+ Print) + Receive() + Send() + Send() - DMSRequest
+ Receive() + Receive() - Format
- GroundScript
?gntinug? - OnLineHelp
age R .
—_ - eives on-line help OperatorAction
- Procedures
- QuickLookProduct
- Technical Documentation
+ Receive()
+ Send()
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SDS-5.4.8

FUI Object Model

FUIGUI -
* room
- user defined collection and arrangement of windows
- 3 states (default, tiled, last)
* room controller
- manages creation, placement, movement of windows
- uses motif window manager calls (no funny stuff)
* windows can resize and place themselves (see following charts)
Ground Script
» shared object
e One active per s/c at a time
Procedure
» class definition shared between FUI, CMS, & DMS
» contains STOL-like command directives
e can contain other procedures
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Rooms

default tiled
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FUI Window

FUIWindow

- Xpos
- Ypos
- Height
- Width
- Name
- State

Tnit()
MoveResize()
Manage()
Unmanage()
Update()
Quit()

Print()
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EARTH OBSERVING SYSTEM

FUIDataDisplay FUIAnalysis FOS_FPSUserlInterface FUICmdExec FUIEventWin FUIControlWindow FUITool
——Provides TIm Values=———
EventList - AlarmEventWindow
- CmdLine
{absfract} {abstract} {abstract} {abstract} + OpenLog() {abstract}
{shared - FPS, FUI} + Savelog() + SetUp()
—_— - + Filter() + MsgGen() ontinued"
B entinugd, _ + TimeLine() + FiterEvent) ontinugd,
continued, +  AckAlarm() +  AckEvent()
FULFTMI-F == +  Zoom() + Clear()
- ReplayControl +  Send()
- LimitChanges +  Tile()
- TimValues +  ShowProcs()
- Event +  Snap()
+ ListTools() =
+ DisplayRoom| -
1 Reneen 2 B — L Dpiaywindowo FOSGroundscript
FUITImDisplay FUIQuickLookScienceWin +  ListWindows() ~ BiasTime
— +  ListRooms()
- MnemonicList " - - Cvstate
- UpdateRate Displays +  InitP_SQ - TVState
- NumLines
- LineStatus
{abstract} - CurrentLine
- State
- - - DASd
continued, - GroundDirectiveList
+ Suspend()
FUIEventData I-F + CalcTime()
UlEventData +  Setval)
+  Getval()
Task: +  Start()
{abstract} +  Kill()
+ Resume()
+ ExecuteDirective()
I sinterfaceobjemisl +  AllowCmd()
an abstract object + CancelCmd()
representing all of the + SendCmd()
interface objects that + DisableDirective()
send events to &l + EnableDirective()
+  Jump()
+  Go()
+ InsertDirective()

{shared - FUI,FMN,FDM}
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FUI Window

Every type of window
« Data Display
- different telemetry displays (see following charts)
- independent of data source (real-time, playback, simulator)
* Analysis
- displays to request analysis (see following charts)
 P&S Windows
- abstract of all P&S windows (see P&S discussion)
- P&S windows inherit behavior from FUI Window
- live in the FUI world like all other windows
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FUI Window (cont.)

Command Execution
- control of the executing ground script (see following charts)
- one “interactive” copy per spacecraft
- multiple “read-only” views, including at the IST
Event
- display of all events and alarms, filtering capability
- prototyping visual methods of viewing events
Control
- command line, access to tools & functions, last 3 events
Tool
- abstract object of different tools

- procedure builder, display builder, playback controller, document
viewer, environmental setup, info transfer

- additional tools added as system evolves

194-703-PP1-001 Jc-17
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FUI Telemetry & Analysis
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EARTH OBSERVING SYSTEM

UlAnalysis

FUITImDisplay
FUIViewStatusWin FUIRequestBuilder
- MnemonicList i
_ UpdateRate - Title - Mnemonics
- PercentComplete - StartTime
- RequestQ - StopTime
- ProcessQ - Title
abftract] ;
{ ) - ProductQ - ViewsList
- CompleteTime - FormatList
+ Delete() T BuildReq
+  GetStatus() +  SelectTime()
+  OpenViewerwin() +  SelectView()
+  SelectFormat()
{abstfact}
FUITImWin FUIStatuswin FUIGroundConfigWin FUIDataSpreadsheetwin FUIGraphwin f
- TimValueList - TimRate - HardwareStatus - NumColumns - YScale Displays
- Rev - NumRows - XScale
- D - ColumnHeaders - Type E
- uTC =] =
- S_cTime +  Mean() GetsStatus q - - - — FUIRequestWin
- Master_major [ ] + Max() FUIViewerWin FUIQuickAnalysiswin q
+ Min()
- SampleRate N :,:’“pleRa[e
Send/Receive - Filter iiter
FRMData - y
+ )
T : fomessimno
M + OpenRequest()
E +  OutputFlle() + SaveRequest()
+ Display()
FUI_FRM I-F +  Print() ¢
. Confighata =
- ConfigDirective FUI_FAS I-F
StartedBy = FUARalysisDataHandler
T send() — - AnalysisRequest
+  Receive() - D questHandler - RequestStatus
SendsRequest/ - DataProduct
StartedBy f—————————— RecelveDate) —| | 20"
| ReceiveStatus
Starts Starts +  Send()
+ Receive()

FUIChronListWin F-UISummaryStatisticsWiry
T Time ~ Time
- MnemonicList - Statistics
+ Order()
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FUI Telemetry & Analysis

Telemetry
* Telemetry
- alphanumeric , color limits, delta limits, static & quality indicators
- EU or raw, mnemonic or descriptor
Status
- s/c & ground time, data source, major/master frame, etc.
Ground Configuration
- logical strings & status of ground equipment
Spreadsheet
Graph

Other display methods could be added here
Same displays for off-line analysis and quick-analysis

194-703-PP1-001 Jc-20
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SDS-5.4.8

FUI Telemetry & Analysis (cont.)

Quick-Analysis, Off-line Analysis, Viewer all use request builder
Quick-Analysis
» Access different views of real-time and near real-time data
Off-Line Analysis
 Request Window
- additional filters (time, sample rate, min/max reduced, etc.)
* Viewer
- once analysis request is serviced, allows additional views of data
e Status
- status of analysis requests
Analysis Data Handler
* manages requests, status, startup of displays
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EARTH OBSERVING SYSTEM

Controlled By FUICmdExec
= {absfact}
FOSGroundScript
- BiasTime
- CVstate
- TVState
- NumLines
- LineStatgs Updat
- CurrentLine
- State
- DASId
GroundDirectiveList
+ Suspend()
+ CalcTime()
+  Setval()
+ Getval()
+  Start()
+ Kill) =
+ Resume() - -
+ ExecuteDirective() FUIProcBuilderwin
+  AllowCmd() == T ProcN
+ CancelCmd() rocName
+ SendCmd() + Execute()
+ DisableDirective() +  Edit()
+ EnableDirective() -
+ Jump() FUICmdControlWin .
Activates
+ Go()
+ InsertDirective() <>
{shared - FUI,FMN,FDM}
2
= = = ® = =
FUICCWPushButton FUICCWInput FUICCWStatus FUlIVerificationToggle FUIBiasTime FUIGrdScriptDisplay FUICCWMenuBar
- Type - DirectiveText - SkedName - State:enum{on, off}=on - Time - NumLines
- Sked! - CurrentLine
+ Execute() + Clear() - CurrentDirective + SetState() + GetTime()
+ Send() . scid + GetState() +  Scroll()
- JulianDay
- ConfirmMode — —_
- OBPId dLofeach,
+ Setval()
+  Getval()
= =
FUIScriptText FUICCWMenu
l l - Time - SelectedOption
i i - CmdText -
FUICommandVerify FUITImVerify i ng:x +  ExecuteOption()
- HighLightState
- Color
+ AddBias()
+ CalcTimetoRun()
+ SetStatus()
194-703-PP1-001 +  SetHighlight() _
+ SetColor() ‘]C 23




SDS-5.4.8

FUI Command Execution

Manages Execution of the Ground Script:

Displays ground script directives in a scrolling window

Allows the user to control ground script execution (e.g. suspend)
Posts status for each directive

Provides quick access to emergency or convenience procedures
Allows the user to control the verification of command directives
Accepts manual directives from user

Provides access to the procedure builder
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EARTH PROBES

Monitor Telemetry Scenario
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EARTH OBSERVING SYSTEM

Spacecraft FUIControlwWindow

Evaluator FUIRoomController FPSTimelineView FUIGraphWin FUITImWin FUI_FTM IF

—Request—>>|

Request—>|

Invokes >>

—Request—3>|

Request >>

Invokes >>
Invokes >
<< Updates
<< Upglates
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SDS-5.4.8

Monitor Telemetry Scenario

» A spacecraft evaluator (SCE) brings up the Planning & Scheduling
timeline window to determine the schedule for the next pass

« The SCE selects a room containing telemetry windows to monitor
upcoming real-time telemetry. The selected room contains a graph
window and a telemetry window

* During the pass, telemetry values are received from the FOS Telemetry
subsystem

» Telemetry values are formatted and displayed to the SCE

194-703-PP1-001 Jc-27



S D S = 5 . 4 . 8 NASA'S MISSION TO PLANET EARTH

EARTH PROBES

Off-Line Analysis Scenario

°
E
E
H
H
(=]
2
S
E
=
2
g
b

i%

EARTH OBSERVING SYSTEM

Offline
Engineer FUIRequestWin FUIAnalysisDataHandler FUI_FAS IF FUIStatusWIn FUIViewerWin FUIGraphWIn FUISpreadsheetWin
invokes——3>
——select options —3>
request —3>
invokes >
request ——>>
l<€&——status
status updates ————3>f
analysis
<< products
select \jiewer >
invokes——3>
select options >>
display analysis
<€ request
invokeg/data >
invokes/data >
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SDS-5.4.8

Off-line Analysis Scenario

* Following a pass, an Off-line Engineer (OLE) invokes the request
window to create an off-line analysis request

* Once the request is completed, it is sent to the FOS Analysis
Subsystem (FAS) for processing

* The status of the request is returned by FAS and displayed to the OLE
in the Status window

 The data products are received from FAS when the processing of the
request is complete

« The OLE selects the Viewer window and specifies the display formats
(e.g., graph and spreadsheet)

 The analysis results are presented to the OLE in the specified display
formats.

194-703-PP1-001 Jc-29



SDS-5.4.8

FUI_FCD I-F FUI_FDM I-F FOSGroundScript CAC
l<€&——Request Ground [Script———
Get Script >
—Select Window—3>
l<€&——-Request Ground Script——
———Provide Ground Script——=3>
Select W|
<€&—Command Time Reached————
Status| Received————3>
Ppst Status =
[This event is repeated for 1
each command encountered [<€———Comman{ Time Reached———————
L_in the Ground Script__j

194-703-PP1-001

Execution of Ground Script
— ——

Execution of a Ground
Script Scenario

ndow———3>

NASA'S MISSION TO PLANET EARTH

EARTH PROBES

EARTH OBSERVING SYSTEM

FUICmdControlwin FUIGroundConfigWin FUI_FRM I-F

——Request Ground Telemetry—3>|

l<€&—Provide Ground Telemetry——
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Execution of a Ground
Script Scenario

« The Command Activity Controller (CAC) requests execution of a
ground script

* The specified ground script is retrieved from the FOS Data
Management subsystem

« The CAC brings up the Command Controller window to view the
execution of the ground script

« The CAC brings up the Ground Configuration window to check that all
resources are available. Ground telemetry is received from the FOS
Resource Management subsystem

* During execution of the ground script, command directives are sent to
the FOS Command subsystem for uplink to the spacecraft

« Each command directive status is received from the spacecraft by the
FOS Command subsystem, forwarded to the FUI subsystem, and
displayed in the Command Control window
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